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0929-6646/Copyright ª 2014, ElsevierBackground/Purpose: The recent imbalance in the labor market structure of medical special-
ists can cause problems in access to care, and result in lower quality and increased costs of
medical care. The labor market structure of medical specialists requires discussion in relation
to specialty selection and personality traits. This study examined the relationship between
personality traits and specialist selection among medical students.
Methods: This study used the Edwards Personal Preference Schedule and a customized ques-
tionnaire. The participants were 358 medical students of the College of Medicine at Chang
Gung University.
Results: Medical students scored the highest in Intraception and the lowest in Deference.
Women scored significantly higher compared to men for Intraception, Succorance, and Change,
whereas men scored significantly higher than women for Dominance and Heterosexuality.
Medical students who have family or friends who are also physicians scored higher in Affiliation
and lower in Deference than other medical students. Medical students who did not participate
in extracurricular activities scored higher in Aggression than those who did. Fourth-year
medical students scored significantly higher in Succorance than 7th-year medical students.
A significant difference was found among medical students of different specialties regarding
Exhibition, Autonomy, Intraception, Succorance, and Nurturance. Surgery students scored
significantly higher in Exhibition than general medicine students. Students who chose a
specialty scored higher in Autonomy than general medicine students. General medicine
students scored higher in Intraception and Succorance than surgery students.
Conclusion: The results of this study can be used as a frame of reference in the field of medical
education or in the formulation of governmental policies regarding physician human resource
management.
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Personality traits and medical specialty choosing 1117IntroductionRecently, the labor market structure of medical specialists
has changed substantially. When hospitals recruit residents,
competition is fierce for popular specialties; however,
applicants are frequently lacking for unpopular specialties.
This disparity increases difficulties in clinical training and
affects the development of the entire medical profession.
Such an imbalance in the labor market structure of medical
specialists causes care accessibility problems, and reduced
quality and increased costs of medical care.
The labor market structure of physicians has a significant
impact on care quality and medical costs. The market
structure affects patient satisfaction regarding medical
care as well as public health. The medical specialty
imbalance in Taiwan has become more apparent because
the establishment of the National Health Insurance and the
rise in patient safety awareness has increased the number
of medical malpractice suits filed and the pursuit of better
health-related quality of life by patients.
A specialty imbalance can lead to many problems. Chang
et al1 contended that the unwillingness of young physicians
to choose unpopular specialties causes insufficient labor
supply in those specialties, ages the physician structure,
generates a medical skills gap, reduces the ability to
transfer experience, and lowers care quality. Medical
specialist training begins at the student level. When med-
ical students choose a specialty, their choice affects their
career paths and the future medical services and quality
provided by the medical industry. The considerations
regarding factors influencing medical specialty selection
should warrant special attention from medical educators
for the future long-term development of the medical
industry and for the well-being of the public.
By understanding personality traits, students can be
provided with appropriate support during counseling and
assistance in specialty selection and initiating career
planning earlier. Schumacher (1963) and Yufit (1969) have
explored the relationship between personality traits and
medical specialty selection.2,3 Haley (1972) examined the
association between personality traits and the performance
of medical students during training.4 Borges (2001) asserted
that personality traits are a vital factor influencing medical
specialty selection.5 Thus, we explored and analyzed the
relationship between personality traits and medical
specialty preference.
Based on the statistical records of the Taiwan Medical
Association,6 the authors noted that from 2002 to 2009,
internists led all specialties, comprising approximately
22e23% of all specialists. Practitioners of general medicine
ranked second, comprising approximately 9e11% of all
specialists; surgeons ranked third, comprising approxi-
mately 9e10%; pediatricians ranked fourth, comprising
approximately 7e8%; and practitioners of family medicine
ranked fifth, comprising approximately 6e7%. From 2002 to
2009, the number of specialists in general medicine, sur-
gery, and obstetrics and gynecology (OBGYN) decreased
yearly, but the number of specialists in family medicine,
psychiatry, and emergency medicine increased yearly. Yang
and Tsai7 observed that among the specialties chosen by
medical students in 1999, the five leading choices wereinternal medicine, surgery, dermatology, pediatrics, and
family medicine. Meanwhile, Liu et al8 identified the five
leading specialties in 2000 as internal medicine, pediatrics,
surgery, family medicine, and dermatology. Therefore, the
five most popular specialties of the years were similar,
except for OBGYN, which was pushed out from fifth place.
This study adopted the Edwards Personal Preference
Schedule (EPPS) to determine medical student personality
traits and how differing traits influenced specialty choice.
The results can be used to provide improved and appro-
priate counseling and assistance to medical students in
specialty selection and facilitate students with
commencing their career planning earlier. The results can
also be adopted to improve future medical services and
care quality provided by the medical industry, thereby
benefiting the public. Furthermore, we hope the results will
be beneficial in medical student education and for formu-
lating governmental policies regarding physician human
resource management.Materials and methods
The participants were 4th- through 7th-year medical stu-
dents who were enrolled at the College of Medicine at
Chang Gung University between 2004 and 2007. Overall, 358
students participated in the study.
Because the EPPS can help the respondents explore their
career interests, it is suitable and beneficial in college-
student vocational or educational counseling. In addition,
the traits measured by the EPPS possess neutral implica-
tions, reducing the likelihood of respondents purposely
distorting their answers. Thus, the EPPS can be used to
objectively assess the traits of the respondents.9 Psychol-
ogy Press obtained duly authorized in writing from Allen L.
Edwards was prepared in April 2005 in Taiwan. Using the
SpearmaneBrown split-half reliability adjustment, we
calculated the split-half reliability of the whole test, and
adjusted the split-half reliability of obedience to 0.56; the
others were increased to 0.64 or higher. The criterion-
related validity of the EPPS (Chinese version) of the 15
variables and 75 questions measuring between criteria is
moderate. The reliability of the Chinese version of the EPPS
ranges from acceptable to favorable; therefore, this study
used the Chinese version of the EPPS to assess the per-
sonality traits of medical students.
The goal of certain personality tests is to assess
emotional stability, anxiety, adjustment, or neuroticism.
Other tests evaluate clinical or psychiatric symptoms of
conditions, such as multiple personality disorder, paranoia,
and conversion disorder. The EPPS is an ipsative measure-
ment used to measure personal preferences and compare
intrinsic qualities in a person. A person’s scores in an
ipsative measurement are interrelated and used for
conducting within-person assessment; such measures differ
from normative tests, which compare differences between
persons.
The EPPS was developed primarily for use in research and
counseling, and can quickly and easily assess certain inde-
pendent, normal personality traits. The variables contained
in and measured by the EPPS were developed by Edwards
(1959), who referenced the Murray et al (1938) study of
1118 J.-T. Fang, S.-C. Liipsychological needs. Fifteen personality test variables were
chosen: Achievement (ach), Deference (def), Order (ord),
Exhibition (exh), Autonomy (aut), Affiliation (aff), Intra-
ception (int), Succorance (suc), Dominance (dom), Abase-
ment (aba), Nurturance (nur), Change (chg), Endurance
(end), Heterosexuality (het), and Aggression (agg).
This study reviewed relevant domestic and international
literature to determine the possible factors affecting
medical-student specialty selection, and these factors were
compiled into a questionnaire. Nine experts were asked to
provide their opinions regarding the questionnaire items, and
were encouraged to add, delete, or modify the items
accordingly to conform to studyobjectives. To ensure that the
questionnaire items were unambiguous, purposive sampling
was used for a pilot questionnaire, and the results were used
to adjust the questionnaire language and develop the final
version of our specialty-selection factors questionnaire. The
questionnaire content included basic information regarding
the respondents and their medical specialty choices. Under-
standing the relationship between specialty choice and per-
sonality traits can enhance the support received by medical
students during counseling as well as help them begin their
career planning earlier based on their personality traits.
The survey took about 10minutes to explain. The students
took about 50 minutes to answer the EPPS and 10 minutes to
fill in basic information. It took approximately 3 weeks to
complete thewhole survey process. After the questionnaires
had been completed and collected, the results were entered
into a computer and analyzed using SPSS version 16.0 (SPSS
Inc., Chicago, IL, USA). This study conducted descriptive
statistical analysis, t tests, and analysis of variance to
analyze various differences between factor groups.
Results
Basic background information
Table 1 shows the basic background information of the
participants. Overall, 358 medical students completed theTable 1 Student characteristics.
Sex N %
Men 251 70.1
Women 107 29.9
Total 358 100.0
Family or friends are physicians
No 210 58.7
Yes 148 41.3
Total 358 100.0
Participated in clubs
No 47 13.2
Yes 310 86.8
Total 357 100.0
Grade
4th 89 24.9
5th 93 26.0
6th 85 23.7
7th 91 25.4
Total 358 100.0questionnaire. Among the respondents, 70.1% were men,
nearly half (i.e., 41.3%) had family or friends who were also
physicians, and 86.6% participated in extracurricular ac-
tivities, which was divided nearly equally among the four
grades.
Distribution of personality traits among medical
students
Medical students scored high on the scales of Intraception
(15.81), Change (15.80), and Achievement (15.04), and low
on the scales of Deference (11.90) and Affiliation (11.80).
This suggests that medical students are typically high in
Intraception, Change, and Achievement, and low in Defer-
ence and Affiliation (Fig. 1).
These results imply that medical students can generally
observe and analyze the motives and feelings of others.
They also understand how others feel about various issues
and can predict how others will act accordingly. They like
new experiences. They strive for success or superior work
performance, and endeavor to perform better than others.
However, they are less likely to seek advice, follow in-
structions, meet the expectations of others or of tradition,
or share their experiences with friends.
Differences in personality traits among medical
students with various backgrounds
Sex played a significant role in the scales of Intraception
(p < 0.05), Succorance (p < 0.001), Dominance (p < 0.05),
Change (p < 0.01), and Heterosexuality (p < 0.001).
Women scored significantly higher than men for Intra-
ception, Succorance, and Change, whereas men scored
significantly higher than women for Dominance and
Heterosexuality (Table 2).
These results suggest that compared to men, women are
better at observing and analyzing the motives and feelings
of others, as well as predicting how others will act. When
faced with difficulties, women are likely to seek assistance
or encouragement. They like to undertake novel pursuits,
seek new or unusual experiences in daily life, and follow
trends or new fashions. In contrast, men are likely to argue
with others who have differing viewpoints and become
leaders in groups. They tend to persuade or influence others
to meet their expectations. They also prefer to participateFigure 1 Mean scores of medical student personality traits.
Table 2 Differences in personality traits based on sex.
Trait Sex t
Men Women
Mean SD Mean SD
Achievement 15.08 3.75 14.96 3.65 0.27
Deference 11.84 4.03 12.07 3.70 0.51
Order 14.18 4.72 15.15 4.72 1.79
Exhibition 13.88 3.58 13.25 3.81 1.50
Autonomy 13.89 3.98 13.99 3.92 0.22
Affiliation 11.78 4.39 11.83 4.21 0.10
Intraception 15.40 4.99 16.78 5.03 2.38* Women > Men
Succorance 14.10 4.82 16.48 4.44 4.37*** Women > Men
Dominance 13.43 5.04 12.20 4.69 2.17* Men > Women
Abasement 14.71 5.02 14.30 4.40 0.74
Nurturance 14.66 4.34 15.07 4.10 0.85
Change 15.25 5.25 17.07 5.10 3.04** Women > Men
Endurance 14.34 5.08 14.37 5.02 0.07
Heterosexuality 14.62 6.27 10.39 5.19 6.62*** Men > Women
Aggression 12.80 4.75 12.05 4.33 1.40
*p < 0.05, **p < 0.01, *** p < 0.001.
SD Z standard deviation.
Personality traits and medical specialty choosing 1119in social activities with the same or opposite sex, engage in
discussions about sex, and are excited about sex.
The year of study in medical school presented significant
differences for the scale of Succorance (F Z 3.61;
p < 0.05). Post hoc analysis indicated that 4th-year students
scored significantly higher than 7th-year students regarding
Succorance (Table 3).
These results suggest that 4th-year students tend to
request assistance when encountering difficulties, seek
encouragement, and accept understanding and sympathy
from others concerning personal issues.Table 3 Differences in personality traits based on year of stud
Trait Fourth year Fifth year Sixth
Mean SD Mean SD Mean
Achievement 14.94 3.31 15.00 3.58 14.85
Deference 11.26 3.98 12.14 4.41 12.01
Order 13.81 4.36 15.28 5.23 14.32
Exhibition 13.92 3.84 13.39 3.64 13.32
Autonomy 13.57 3.46 13.74 3.89 14.71
Affiliation 12.03 4.43 11.68 4.49 12.12
Intraception 15.54 4.66 15.55 4.63 16.10
Succorance 16.20 4.62 14.38 4.83 14.67
Dominance 13.08 5.31 13.03 4.44 12.39
Abasement 14.81 5.11 14.99 4.69 14.10
Nurturance 15.16 4.34 15.06 4.51 14.70
Change 15.81 5.20 15.86 5.17 15.52
Endurance 14.27 5.22 14.04 4.53 14.50
Heterosexuality 12.96 5.98 13.33 6.96 14.30
Aggression 12.60 4.08 12.47 4.86 12.36
*p < 0.05.
SD Z standard deviation.Differences in personality traits among medical
students of different specialties
Medical specialties were also divided into (1) general
medicine (N Z 21; 42.9%), which comprises internal med-
icine, pediatrics, emergency medicine, and family medi-
cine; (2) surgical medicine (N Z 20; 40.8%), which
comprises surgery, OBGYN, otolaryngology, ophthalmology,
orthopedics, endocrinology, and neurosurgery; and (3)
specialized medicine (N Z 8; 16.4%), which comprises
rehabilitation medicine, neurology, psychiatry, medicaly.
year Seventh year F Post hoc analysis
SD Mean SD
4.22 15.37 3.76 0.34
3.63 12.20 3.60 1.10
4.54 14.42 4.69 1.52
3.37 14.13 3.75 1.06
4.03 13.70 4.37 1.52
3.99 11.40 4.41 0.53
5.08 16.09 5.74 0.35
4.40 14.03 5.17 3.61* 4th year > 7th year
4.71 13.69 5.33 1.00
4.96 14.42 4.63 0.60
4.21 14.20 3.99 0.94
5.21 15.97 5.54 0.11
4.59 14.59 5.81 0.22
6.33 12.90 5.71 0.91
5.00 12.85 4.63 0.18
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radiology, radiation oncology, nuclear medicine, and
anatomic pathology. Medical specialty exhibited significant
differences for the scale of Exhibition (FZ 6.35; p < 0.01),
Autonomy (F Z 3.12; p < 0.05), Intraception (F Z 4.41;
p < 0.05), Succorance (FZ 5.82; p < 0.01), and Nurturance
(F Z 3.01; p < 0.05).
Post hoc analysis results showed that medical students
who chose surgical medicine scored significantly higher in
Exhibition compared to students who chose general medi-
cine. Medical students who chose specialized medicine
scored significantly higher in Autonomy compared to
students who chose general medicine. Medical students
who chose general medicine scored significantly higher in
Intraception and Succorance compared to students who
chose surgical medicine (Table 4).
Students who chose surgical medicine tended to be high
in Exhibition compared to students who chose general
medicine, whereas students who chose general medicine
tended to be high in Intraception and Succorance.
Compared to students who chose general medicine, stu-
dents who chose specialized medicine were higher in
Autonomy, implying that specialized medicine students are
more opinionated and less conventional. These results
stress the differences in personality traits between
students who choose surgical medicine and general medi-
cine, and can be referenced by students who share similar
personality traits in selecting their medical specialties.Discussion
Medical students scored high on the Intraception, Change,
and Achievement scales, and low on the Deference and
Affiliation scales. Hwang10 studied 660 Taiwan students and
found that they scored high in Nurturance and Endurance
and low in Heterosexuality.10 The difference in era andTable 4 Differences in personality traits based on specialty ch
Trait General medicine Surgical medicine
n Mean SD n Mean SD
Achievement 161 15.04 3.72 103 15.26 3.78
Deference 161 12.06 3.88 103 11.92 3.83
Order 161 14.24 4.94 103 14.20 4.50
Exhibition 161 12.99 3.49 103 14.58 3.81
Autonomy 161 13.53 3.73 103 14.10 4.06
Affiliation 161 12.17 4.21 103 11.32 4.44
Intraception 161 16.46 4.59 103 14.82 5.13
Succorance 161 15.71 4.57 103 13.83 5.14
Dominance 161 12.81 4.87 103 13.81 5.07
Abasement 161 15.09 4.97 103 14.33 4.95
Nurturance 161 15.30 4.38 103 14.19 4.10
Change 161 15.78 5.17 103 15.80 5.15
Endurance 161 14.13 4.96 103 14.43 5.28
Heterosexuality 161 12.64 6.23 103 14.45 5.65
Aggression 161 12.00 4.74 103 12.92 4.83
*p < 0.05, **p < 0.01.
SD Z standard deviation.target participants may be the reason for the marked dif-
ferences between the results of that study and this study.
Hwang9 stated that personality traits may change with
retesting and over time because of personal development
and Achievements or Changes in the overall society.11
Yang12 asserted that personalities are persistent patterns
that are formed by people interacting with the environ-
ment. Therefore, if the environment changes, personality
could also gradually alter.
Comparing the results by sex, women scored signifi-
cantly higher in Intraception, Succorance, and Change,
whereas men scored significantly higher in Dominance and
Heterosexuality. These results are similar to those found by
Hwang,10 Murgatroyd and Gavurin,13 Stolle and Bravenec,14
Chiu,15 Jin,16 and Yu.17
Fourth-year medical students scored significantly
higher in Succorance compared to 7th-year students,
indicating that students in the early years of medical
school require help or assistance. Hung and Chen18 showed
that on average, 1st-year medical students scored high on
a measure of fantasy, signifying that 1st-year students are
less realistic compared to 2nd-, 3rd-, and 4th-year students.
In the same manner, 5th-year students have hospital
internship experience and can receive independent pro-
fessional training, whereas lower grade students have
learned and experienced less. This may be the reason why
4th-year medical students require assistance or support
from others.
A significant difference exists in the scores of medical
students in various specialties regarding Exhibition, Au-
tonomy, Intraception, Succorance, and Nurturance. Post
hoc analysis showed that students who chose surgical
medicine scored significantly higher in Exhibition
compared to students who chose general medicine. Stu-
dents who chose specialized medicine scored significantly
higher in Autonomy compared to students who chose
general medicine. Students who chose general medicineoice.
Specialized medicine F Post hoc analysis
n Mean SD
60 14.40 3.72 1.04
60 12.38 3.96 0.27
60 15.35 4.35 1.41
60 13.57 3.13 6.35** Surgery > General
60 15.02 4.37 3.12* Specialty > General
60 11.28 4.46 1.60
60 16.77 5.41 4.41* General > Surgery
60 13.98 4.82 5.82** General > Surgery
60 12.05 5.09 2.56
60 14.07 4.25 1.34
60 14.08 3.57 3.10*
60 15.78 5.35 0.00
60 14.50 4.66 0.17
60 13.72 6.36 2.87
60 12.98 3.99 1.68
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compared to students who chose surgical medicine.
Regarding Exhibition, the scores of students who chose
surgical medicine were significantly higher compared to
the scores of those who chose general medicine, implying
that surgical students are humorous and can describe
events in a manner that elicits laughter or surprise, and
they induce others to notice and discuss their Achieve-
ments. These results are similar to the findings of previous
studies showing that surgical students are proactive,
curious, self-confident, and sociable.19 Concerning Au-
tonomy, the scores of students who chose specialized
medicine were significantly higher compared to the scores
of those who chose general medicine, suggesting that
students choosing specialized medicine are more care-
free, can describe their own perspectives, criticize or
challenge authority, and are less likely to follow routines.
These results conform to those of previous studies showing
that specialized medicine students have a strong self-
awareness, are organized, and are less sociable.19 For
Intraception and Succorance, the scores of students who
chose general medicine were significantly higher
compared to the scores of those who chose surgical
medicine, implying that general medicine students are
adept in observing motives and feelings and understanding
how people feel about problems. When they encounter
difficulties, they are willing to request help and seek
encouragement. These results are similar to the findings of
previous studies showing that students of general medi-
cine are disciplined and focused on internal thought
processes.19
Through personality testing of medical students, we can
speculate what medical specialties they will select. For
medical students, an understanding of themselves and their
strengths and weaknesses could be used as a tool in
selecting a specialty in the future, thereby enabling them
to gain an enhanced understanding of the specialties that
are well suited for them.
If medical schools provide personality testing to enable
students to understand themselves and learn their
strengths and weaknesses regarding various medical spe-
cialties, the test results can be used as a reference by
students when choosing specialties, and can allow them to
comprehensively understand the specialties that are suit-
able for them. Students with this knowledge can obtain
sufficient professional skills early and become enthusiastic
regarding their chosen specialty instead of spending
excessive time searching for a suitable specialty or
switching between specialties. Recent research has focused
on student background factors that influence medical spe-
cialty selection, and few studies have explored the rela-
tionship between personality and medical specialty choice.
We hope that the results of this study will provide academic
researchers and educators with an understanding of the
personality traits and specialty choices of medical students
today, and that this knowledge will effectively assist
medical students in medical specialty selection. We further
hope that the results can be adopted to foster excellent
physicians in each specialty, thereby improving domestic
medical services for the public.Acknowledgments
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